Objective. The objective of this study was to compare patient-experience scores between patients with a proxy response and without a proxy response, using propensity-score matching to maximize the comparability between these two groups.
Introduction
Patients are increasingly being involved in evaluations of healthcare quality, including evaluations related to patient satisfaction [1] , patient-reported experiences [2] , patient-reported outcomes [3] and health-systems responsiveness [4] . The standard data collection model in these evaluations is the survey approach, either conducted at home (usually via the normal post or telephone interviews) or at the health-care site with self-report questionnaires or interviews. However, many patients are unable to respond to such surveys or else require assistance to do so, due to physical, mental or other reasons. For example, critically ill patients might not consciously remember their stay in the intensive care unit [5] , and nursing home residents might be too cognitively impaired to complete a questionnaire [6] .
Several countries have national programmes for patient experience surveys, and hospital-wide patient experience surveys are common in these programmes. Such surveys include many old and sick patients unable to answer a questionnaire by themselves. Involving proxies is one possible solution to this problem, in which family members or other proxies are allowed to answer the questionnaire either for or together with the patient. This approach can be distinguished from studies where the target group is actually a proxy group, such as surveys of the parents of children discharged from hospital paediatric departments [7] . The goal of such studies is to measure the parent perspective, while the goal of studies allowing proxy involvement is to measure the patient perspective. The latter can be achieved by instructing proxies to only help outpatients when filling out the questionnaire, or where this is not possible, answer the questionnaire with the patients' perspective in mind. Most studies in the patient-experience field show that proxies are more critical than patients [8] [9] [10] [11] [12] , with only a few exceptions [5, 13] . This threatens the validity of allowing proxies to help out or answer questionnaires on patients' behalf, and points to the need for statistical adjustments before comparisons of hospitals can be made in public reporting and pay-for-performance systems.
However, most of the existing studies on patient-proxy differences have weaknesses. One approach in the literature is to assess the agreement in satisfaction or experiences between pairs of patients and proxies [5, 8, 13] . For instance, a study of patient satisfaction with the intensive care unit found no significant difference in satisfaction between the ratings provided by the next of kin and the patients [5] . The agreement studies were conducted among patients able to answer themselves and their proxies, but the findings are not automatically generalizable to patients unable to answer themselves which is the relevant proxy group in national surveys. Furthermore, the agreement studies were small and inconclusive [5, 8, 13] , and also conducted in specific settings with questionable generalizability to hospital-wide patient experience surveys. Another approach in the literature compares scores between patients responding on their own and proxy respondents, either directly [11] or after adjusting for sociodemographic variables using regressionbased techniques [10, 12] . While consistent findings across studies and the adjustment for sociodemographic variables are important strengths of this approach, regression-based methods on cross-sectional data always face the causality problem and the possibility of excluding confounders. What is needed is a way of comparing proxy respondents for patients unable to respond for themselves with patient responses from patients resembling as closely as possible the patients that the proxies are representing. One such approach is propensity-score matching.
Propensity-score matching can be used to adjust a treatment effect for measured confounders in non-randomized studies, with the aim of achieving balance on observed covariates through careful matching on a single score-the estimated propensity of selecting the treatment [14] . Given that all potential confounders are included, propensity-score matching is a useful tool for causal inference in non-randomized studies. In the context of the present study, the propensity to belong to the proxy group can be estimated for all patients using variables associated with a proxy response, such as patient age and health. Proxy respondents are matched to the most similar cases from the control group (patient respondents), thereby controlling for potential confounders. To the best of our knowledge, only one previous study has investigated the effect of proxy responding in the patient-experience field using a propensity-score approach. That study found many significant differences between proxy respondents and patient respondents, even after including weights for propensity scores [9] . However, that study also found that the effect of proxy responses was larger in the standard case-mix procedure for the Consumer Assessment of Healthcare Providers and Systems (CAHPS) compared with case mixing with propensity-score weighting, and the proxy effect was largest for subjective ratings.
The present study compared patient-experience scores between patients with a proxy response and those without a proxy response by using propensity-score matching to maximize the comparability between these groups. We used data from a national patient-experience survey among hospital inpatients in Norway in 2011 [15] . Two hypotheses were developed based on previous research: (i) Patients with a proxy response are more critical than those without a proxy response, especially for the most subjective questions. (ii) The effects of proxy responding persist, but are smaller when using propensity-score matching to control for confounders.
Methods

Data collection
The national survey included adult inpatients discharged from Norwegian hospitals between 1 March and 22 May 2011. A random sample of 400 patients was selected from each of the 61 hospitals, or if the number of patients was <400, all eligible patients during the sampling period were included. Psychiatric units, paediatric departments and children treated at adult departments were excluded from the survey. Non-respondents were sent up to two postal reminders, the first after 3 weeks and the second a few weeks later. In total, 23 420 patients were included in the study; 1113 patients were not eligible. The response rate was 47.1%. All hospitals transferred data about the included patients-including age, gender, admission type, length of stay and diagnosis-to the Norwegian Knowledge Centre for the Health Services. The Data Inspectorate and the Norwegian Ministry of Health and Care Services approved the survey.
Questionnaire
The patient-experience questions were based on the Patient Experiences Questionnaire [16] , with the response scale changed to improve the data quality [17] . The questionnaire comprised 73 closed-ended items, in addition to an open-ended question on the last page asking for comments about their hospital stay or the questionnaire. Most experience items had a 5-point response format ranging from 0 ('not at all') to 4 ('to a very large extent'). Thirty-five items related to patient experiences with structures, processes and outcomes of health care were aggregated to the following 10 quality indicators in the national report, for which there was strong evidence for their reliability and validity [15] : waiting time (1 item), physical hospital standard (6 items), next of kin (2 items), organization (4 items), doctor services (7 items), nursing services (7 items), information (3 items), discharge planning (2 items), cooperation with other health services (2 items) and patient safety (1 item). The present study also included one item on overall satisfaction and one item on the benefit of treatment. The overall patient-satisfaction question was 'All in all, were the care and treatment you received at the hospital satisfactory?', with a 5-point response format ranging from 0 ('not at all') to 4 ('to a very large extent'). The benefit-of-treatment item was 'What was the overall benefit of your treatment at the hospital?', with a 5-point response format ranging from 0 ('no benefit') to 4 ('very large benefit').
Statistical analysis
Patient gender, age, health and discharge place were compared between patients with a proxy response and those without a proxy response, using the Pearson χ 2 test. The variable discharge place had three categories: discharged to other health institution; discharged home and discharged to home of others. Patients self-perceived health was rated excellent, very good, good, rather good or poor.
The SPSS 'PS Matching' plug-in was used for propensityscore matching [14] . The starting point for the matching procedure was the need to match cases as much as possible on the reasons for proxy response or help. Age, health and discharge place are all clear reasons or indications for need of proxy response or help, and they were all unevenly distributed when comparing patients with a proxy response and those without a proxy response. In addition, we included gender because it is a standard case-mix variable in Norwegian patient experience surveys. Other reasons or indications for proxy help or response were not available, for instance related to language barriers or cognitive impairment. Data on age and gender were gathered from the hospital data systems, while health and discharge place were questionnaire variables. The SPSS 'PS Matching' require values for all included variables, and this meant that that the n was reduced from 10 514 to 9478. In propensity-score matching, respondent type (patient or proxy) was treated as the dependent variable, and the covariates as predictors. The 1:1 nearest-neighbour matching was used, whereby a single treated participant is matched to a single untreated participant who has the most similar propensity score [14] . Evidence of balance on covariates was checked and illustrated with a dotplot of standardized mean difference for all covariates before and after matching, in addition to two multivariate tests: the overall imbalance test χ 2 and the L1 measure. Finally, the 12 patient-experience indicators were compared between patients with a proxy response (n = 734) and matched patient respondents (n = 734) using t-tests. All groups in the study was created from the adjusted sample (n = 9478): patients with a proxy response (n = 734), matched patients (n = 734) and those without a proxy response (n = 8744).
The hospital cluster effect is mostly below the threshold (ICC >0.05) indicating need for multilevel analysis [18] , which is in concordance with other studies [19] , even at the ward level [20] . This indicates that the multilevel nature of the data has a small effect on the matching procedure.
Results
Compared with patients without a proxy response (Table 1) , those with a proxy response had poorer health, were older and were more often discharged from the hospital to another health-care institution (P < 0.001). While 30.0% of the patients had poor health in the latter group, this only applied to 11.3% in the former group. Both the youngest (16-19 years) and oldest (80-89 years and ≥90 years) patient groups were larger in the proxy group than in the patient respondent group. For example, 10.8% of patients in the proxy group were 90 years or older, compared with 1.3% in the patient respondent group. Among patients with a proxy response, 31.6% of patients were discharged to another health-care institution; this figure for the group without a proxy response was 10.2%.
The mean for the patient experience indicators varied from 58.5 (discharge information) to 90.7 for malpractice ( Table 2) . Patients with a proxy response had significantly lower patientexperience scores than those without a proxy response for 9 of the 12 indicators (P < 0.001 except where indicated): doctor services, nursing services, information, standard (P < 0.01), organization, discharge planning, malpractice, overall satisfaction and benefit of treatment ( Table 3 ). The largest difference in the score between patients with a proxy response and those without a proxy response was 7.4 (for discharge planning) on a scale of 0-100, where 100 was the best possible score.
Propensity-score matching with patient age, gender, health and discharge place produced a more comparable patient group consisting of 734 patients ( Fig. 1) : the standardized mean difference for all covariates was close to 0 after matching. Balance on covariates was confirmed by the two multivariate tests: the overall imbalance test χ 2 (P = 0.966) and the L1 measure (0.136 after matching compared with 0.538 before matching). Compared with the matched patient group (Table 3) , patients with a proxy response had significantly lower scores for 3 of the 12 indicators (doctor services, nursing services and organization) and a significantly higher score for one indicator (cooperation with other health services). Differences in scores between patients with a proxy response and the matched patient sample were small, with the largest difference being 4 on a scale of 0-100.
Discussion
Patients with a proxy response reported somewhat poorer experiences than those without a proxy response; however, proxies represent a different patient group than the patient group as a whole, and the results were very similar after controlling for these differences. The matched patient sample and patients with a proxy response had similar scores for 8 of the 12 indicators; of the remaining 4 indicators, 3 were significantly poorer for the proxies and 1 was significantly poorer for the patients.
The first hypothesis regarding proxies being more critical than patients was supported, but the second hypothesis regarding the likelihood of differences remaining after matching was not supported. The main finding of this study was that proxies of patients not able to answer for themselves yielded comparable patient-experience scores to the subgroup of patients who most closely resembled the patients with proxy respondents. This indicates that proxies can be used to gather information about patients who are unable to answer for themselves, and can thus be included in analyses without the necessity for statistical adjustments. Apart from one patientsatisfaction study regarding intensive care [5] , this finding is in contrast with most of the studies within the patient-experience field on this topic [8] [9] [10] [11] [12] . However, most of those studies have significant scientific weaknesses. The approach that compares the agreement between pairs of patients and proxies [5, 8, 13] has contradictory evidence and is not automatically generalizable to patients unable to answer themselves, while regressionbased approaches [10, 12] face the problems of causality and potentially excluding confounders.
The only study using the propensity-score method to account for differences in the underlying patient population found more critical proxy responses for around half of all indicators, and larger differences for proxy respondents than the group with proxy assistance [9] . That study also found that the proxy effect was substantially reduced after using propensityscore weighting, which is in line with the findings of the present study. The main difference in findings was the percentage of items with more critical proxies-this was around 50% in the USA study compared with only 25% in the current study. There are several possible reasons for this discrepancy, but the combination of a different methodological approach and a social desirability bias might explain the difference regarding global questions. Patient satisfaction and satisfaction more generally tend to be highly skewed towards positive evaluations [21] [22] [23] . Several factors have been used to explain this positivity bias, including sociopsychological factors such as gratitude and equity [24, 25] , and methodological factors such as the methodology and data-collection procedures [23, 26] . Obviously, the central question here is not social desirability bias in itself, but potential differences in social desirability bias between the USA and Norway. The USA study used an 11-point response scale for the global questions, but such scales have been shown to skew the scores towards the positive endpoint >5-point scales [17] . There is strong pressure from sociopsychological factors for patients [24, 25] , and the USA response format for global questions might therefore have skewed the patient scores towards higher values than the Norwegian one, creating a larger difference between patients and proxies in the USA than in Norway. Since only two previous studies have used a propensityscore-matching approach to compare patient and proxy scores, it is clear that more research is needed, including studies involving other patient populations. Quantitative evidence should be supplemented with qualitative work exploring the reasons for similarities and differences in evaluations. One possible explanation for our main finding is that most proxies only help patients out so that it really is the patients' experiences being measured. If so, these responses should not be adjusted for proxy involvement in case-mix analysis. An additional possibility is that proxies being more active respondents were more involved in the health-care processes of the patients they were representing. Patients who require a proxy are older, sicker and have more contact with health services, and are therefore more dependent on proxies. More personal involvement by proxies results in more personal experience with the health-care processes experienced by patients, and/or closer contact between patients and proxies regarding these experiences. This might produce a more similar evaluation of patient experiences than those found in studies of proxy-patient differences, wherein both groups respond. Some differences between patients and proxies were found in the present study, especially related to questions about the evaluation of doctors, nurses or other health personnel. These differences might be related to stronger social desirability pressure for patients for these relational questions than proxies; this is also an area in which more qualitative research could be performed in the future.
An important limitation of the current study, and all research on this topic, is that it is by definition impossible to directly assess the similarity between proxies and patients for the target group of proxy responding, since these patients are unable to answer for themselves. Agreement studies are conducted among patients able to answer themselves and their proxies, but the findings are not automatically generalizable to patients unable to answer themselves, which is the relevant proxy group in national surveys. The same relates to propensity-score matching, since it uses estimates from a similar group of patients not the target patient group. However, the latter technique is a quasi-randomized approach, whereby causal inferences can be drawn given that all confounders have been included. This is a strength of the propensity-score approach. The propensitymodel in our study included important variables such as patient age and health, but it is possible that relevant covariates were excluded from the model, such as those related to cognitive impairment [9] .
Other limitations relate to the type of relationship between the patients and their proxies not being determined, no distinction being made between assistance and the proxy response, and differences between proxy groups (e.g. age and gender) not being analysed. A study conducted in the USA showed that patient-experience scores are more similar for Scored on a scale of 0-100, where 100 was the best possible score. b t-tests: comparison of either all patients without a proxy response or matched patient respondents with patients with a proxy response.
c Propensity-score matching based on patient age, gender, health and discharge place. ***P < 0.001; **P < 0.01; *P < 0.05. proxy assistance than for proxy responding, and that spouse proxy respondents are more positive than other proxies [9] . These topics should be investigated further in future studies, as should differences between proxies related to age, gender and other sociodemographic characteristics. In addition, future research should assess whether or not the specific dimensions of patient experience where significant differences were found are related to how the proxy experiences care.
Our study showed that patients with a proxy response reported somewhat poorer experiences than those without a proxy response; however, proxies represent a different patient group than the patient group as a whole, and the results of the present study were very similar after controlling for these differences. The findings of this study suggest that proxies can help out patients in need of assistance or answer the questionnaire with the patients' perspective in mind, and that these responses can be used without further adjustments in public reporting and pay-for performance systems. However, proxy help is only acceptable for patients unable to answer alone, and proxy response should be based as much as possible on the patients' perspective. Both these criteria should be stressed in the survey instruction to patients. More research is needed on the association between the type of proxy help or response and patient experiences. Large-scale patient experience surveys should include a variable to distinguish proxy help from proxy response, in addition to a question about the reason for proxy help or response. 
